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Abstract
High frequency gyrotrons (Gyrotron FU series) have been developed in the FIR-FU. To obtain 
1 THz, higher magnetic field intensity (almost 18.6 T) is required for a second harmonic 
operation. The first breakthrough of 1 THz gyrotron oscillation was obtained by operating at 
second harmonic.  Similar results was obtained in IAP-RAS. The output was produced in a 
short pulse and the repetition rate is too low. Such a radiation is not suitable for the application 
of high power technologies. We have developed Gyrotron FU CW III using a 20 T 
superconducting magnet. The gyrotron tube consists of a triode electron gun, gun coils around 
the electron gun for adjusting the beam injection radius, a sapphire window and a cavity. The 
cavity is a simple cylinder and that of the radius and the length are 1.95 mm and 10 mm, 
respectively. 
Fundamental and second harmonic outputs were measured by a pyro-electric detector. The 
combination of the pyro-electric detector and a high-pass filter was effective in measuring 
second harmonic radiations. The diameter of the aperture is 0.3 mm and the cutoff frequency is 
almost 586 GHz. In the field intensity region higher than 19 T, several radiation signals were 
observed. Frequency of some radiations exceed 1 THz.  
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⾲㸯 ஧ḟ㧗ㄪἼⓎ᣺
mode B0 (T) I 0(A) fcyclo (GHz) fcal (GHz) fmeas (GHz) ǻR (䃛䡉) P (W) 
3,4 6.53㻌 94.80 353.18㻌 357.32 356.65 3.66㻌 㻌
1,5 6.64㻌 96.46 359.36㻌 363.92 363.40 2.79㻌 5
2,5 7.31 106.10 395.28 400.35 399.61 3.61
0,5 7.36㻌 106.80 397.89㻌 403.28 402.54 3.58㻌 8
3,5 7.94㻌 115.24 429.33㻌 435.56 434.69 3.90㻌 㻌
3,6 8.04㻌 116.72 434.84㻌 441.19 440.20 4.39㻌 㻌
5,6 10.63㻌 154.37 575.11㻌 582.55 581.50 3.52㻌 6
3,7 10.78㻌 156.50 583.04㻌 590.72 589.72 3.31㻌 6
3,8 12.22㻌 177.49 661.24㻌 669.23 666.98 6.58㻌 㻌
1,9 12.28㻌 178.34 664.41㻌 672.90 670.62 6.63㻌 㻌
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mode B0 (T) I 0(A) fcyclo (GHz) fcal (GHz) fmeas (GHz) ǻR (䃛䡉) P (W) 
0,6,2 17.72 257.35 479.28㻌 481.12 480.23 3.61㻌 21
0,6 17.43 253.13 471.43㻌 480.31 478.61 6.93㻌 19
2,6 㻌 㻌 0.00㻌 477.62 㻌 㻌 㻌
4,5 17.06 247.75 461.43㻌 470.04 468.11 8.04㻌 34
6,4 16.59 240.88 448.71㻌 456.35 454.64 7.33㻌 40
1,6 16.04 232.87 433.84㻌 441.19 439.65 6.83㻌 32
3,5 15.81 229.58 427.62㻌 435.56 434.01 6.96㻌 44
5,4 15.40 223.57 416.53㻌 423.82 422.53 5.95㻌 43
2,5 14.55 211.27 393.54㻌 400.35 398.91 7.04㻌 69
4,4 14.22 206.43 384.61㻌 390.91 389.73 5.90㻌 57
6,5 13.42 194.86 362.97㻌 373.90 372.38 7.96㻌 69
1,5 13.18 191.34 356.48㻌 363.92 362.77 6.18㻌 88
3,4 12.98 188.47 351.07㻌 357.32 356.19 6.19㻌 88
5,3 12.46 180.87 337.01㻌 342.65 341.72 5.31㻌 40
0,4 11.81 171.41 319.43㻌 326.27 325.47 4.79㻌 40
2,4 11.68 169.66 315.91㻌 322.60 321.64 5.82㻌 72
4,3 11.29 163.95 305.36㻌 310.63 309.85 4.91㻌 66
1,4 10.44 151.53 282.37㻌 286.92 286.13 5.38㻌 79
3,3 10.10 146.7 273.18㻌 278.13 277.29 5.91㻌 24
0,3 9.05 131.46 244.78㻌 249.39 248.72 5.25㻌 41
2,3 8.84 128.43 239.10㻌 244.42 243.70 5.76㻌 101
1,3 7.60 110.34 205.56㻌 209.50 208.90 5.60㻌 113
0,2 6.28 91.19 169.86㻌 172.42 172.00 4.76㻌 16
2,2 5.96 86.58 161.20㻌 164.87 164.28 7.00㻌 52
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ἼⓎ᣺ࢆ㐽᩿ࡋ࡚ ᐃࡋࡓ⤖ᯝ࡛࠶ࡿࠋᐇ㦂᮲௳ࡣ㟁※タᐃ࢝ࢯ࣮ࢻ㟁ᅽ N9㸪ࣅ
࣮࣒㟁ὶ㔞~370 mA㸪⧞ࡾ㏉ࡋ࿘Ἴᩘ +]㸪ᐇຠẚ 㸪ࢥ࢖ࣝࡢ ᗘୖ᪼ࢆᢚ࠼ࡿ
ࡓࡵ㸪ᤲᘬ㏿ᗘ $PLQ ࡛ 7㸦$㸧࠿ࡽ 7㸦$㸧ࡢ⠊ᅖ࡛ᤲᘬࡋࡓࠋ
 ᅗୗẁࡢ 7 ᙉ࡟ฟຊࢆほ ࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋࡇࡢ☢ሙᙉᗘ࡟࠾࠸࡚㸪Ⓨ᣺ࡀ
ྍ⬟࡞஧ḟ㧗ㄪἼ࣮ࣔࢻࡣ㸪7(㸪7(㸪7(㸪7(㸪7(㸪7( ࡀ࠶ࡿࡀ㸪7(㸪
7(㸪7( ࡣධᑕ༙ᚄࡀẚ㍑ⓗ኱ࡁ࠸࡜ࡇࢁ㸦⣙ PP ௨ୖ㸧࡛Ⓨ᣺ࡀ㉳ࡇࡿࠋ⌧
ᅾࡢࢪࣕ࢖ࣟࢺࣟࣥ⟶タ⨨᮲௳ࡸ㸪ᐇ㦂᮲௳࡛ࡢ☢ຊ⥺ィ⟬࡛ࡣ㸪ධᑕ༙ᚄࡣ⣙ 
PP ࡛࠶ࡿࠋ࡛࠶ࡿ࠿ࡽࡋ࡚㸪7(㸪7(㸪7( ࡢ࣮ࣔࢻࡢⓎ᣺ࡀ㉳ࡇࡿࡇ࡜ࡣ⪃࠼
࡟ࡃ࠸ࠋࡑࡢࡓࡵ㸪7 ᙉ࡟ᚓࡽࢀࡓฟຊࡣ 7( ࡲࡓࡣ 7( ࡢ஧ḟ㧗ㄪἼⓎ᣺
ࡢྍ⬟ᛶࡀ㧗࠸࡜࠸࠼ࡿࠋࡇࢀࡽࡢ࣮ࣔࢻࡢప☢ሙഃ࡟ࡣ 7(࣮ࣔࢻ㸪㧗☢ሙഃ࡟ࡣ
7(࣮ࣔࢻࡢᇶᮏἼⓎ᣺ࡀ࠶ࡾ㸪ᅗ୰ẁࡢ⤖ᯝࢆࡳࡿ࡜㸪ࡑࢀࡽࡢⓎ᣺ࡀ 7 ᙉ࡜
7 ᙅࡢ☢ሙᙉᗘ࡟࡚ほ ࡛ࡁ࡚࠸ࡿࠋࡇࢀࡽ㸰ࡘࡢ࣮ࣔࢻࡢ㛫ࡢ 7 ᙉࡢ☢
ሙᙉᗘ࡟ಙྕᙉᗘࡣᑠࡉ࠸ࡀ㸪ฟຊࡀほ ࡛ࡁ࡚࠸ࡿࠋࡇࡢฟຊࡣୗẁࡢࣁ࢖ࣃࢫࣇ
࢕ࣝࢱ࣮ࢆ㏻ࡋࡓ ᐃ࡛ࡶほ ࡉࢀ࡚࠸ࡿࠋ7(࣮ࣔࢻ࡜ 7(࣮ࣔࢻࡢ㛫࡟ࡣᇶᮏἼ
Ⓨ᣺ࡣᏑᅾࡋ࡞࠸ࡢ࡛㸪7 ᙉࡢ☢ሙᙉᗘ࡟ほ ࡉࢀࡓฟຊࡣ஧ḟ㧗ㄪἼⓎ᣺ࡢ
ྍ⬟ᛶࡀࡁࢃࡵ࡚㧗࠸ࠋࡲࡓ㸪7 ᙉ㸪7 ௜㏆࡟ࡶᑠࡉ࠸ࡀⓎ᣺ࢆ☜ㄆ࡛ࡁࡓࠋ
ࡇࢀࡽࡢⓎ᣺ࡶ஧ḟ㧗ㄪἼⓎ᣺ࡢྍ⬟ᛶࡣ࠶ࡿࡶࡢࡢ㸪ᇶᮏἼⓎ᣺࡜ࡢ➇ྜⓎ᣺࡟࡞
ࡗ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿࠋ7 ࠿ࡽ 7 ᙅ㸪7 ᙉ࠿ࡽ 77 ࠿ࡽ 
7 ᙅ࡟ぢࡽࢀࡿࣈ࣮ࣟࢻ࡞ᒣࡣ㸪ᇶᮏἼⓎ᣺ࡢ₃ࢀ࡜⪃࠼ࡽࢀࡿࠋ7 ᙅ࡟࠶ࡿ⦪⥺
ࡣᇶᮏἼⓎ᣺ࡢ࡛࠶ࡿࠋࡇࢀࡣ㸪ᇶᮏἼⓎ᣺ࡢ࿘Ἴᩘࡀࣁ࢖ࣃࢫࣇ࢕ࣝࢱ࣮ࡢ࢝ࢵࢺ
࢜ࣇ࿘Ἴᩘࡼࡾࡶ㧗ࡃ࡞ࡾ㸪ฟຊ᏶඲࡟㏱㐣ࡋࡓࡓࡵ࡛࠶ࡿࠋ
 
⤖ㄽ
 7 ㉸ఏᑟ࣐ࢢࢿࢵࢺࢆ⏝࠸ࡓࢪࣕ࢖ࣟࢺࣟࣥ㸦ࢸࣛ࣊ࣝࢶࢪࣕ࢖ࣟࢺࣟࣥ㸧ࢆ⏝
࠸࡚㸪ග※ࢆ┠ᣦࡋࡓ㧗࿘Ἴࢆ⾜ࡗࡓࠋ
࣭࣊ࢸࣟࢲ࢖ࣥཷಙ⣔ࢆ⏝࠸ࡓ࿘Ἴᩘ ᐃཬࡧỈ㈇Ⲵࢆ⏝࠸ࡓฟຊ ᐃࢆ⾜࠸㸪 ಶ
ࡢ஧ḟ㧗ㄪἼⓎ᣺࣮ࣔࢻࡢྠᐃࢆ⾜࠺ࡇ࡜ࡀ࡛ࡁࡓࠋ᭱㧗࿘Ἴᩘ࡜ࡋ࡚ *+] ࡢⓎ
᣺ࢆ 7( ࣮ࣔࢻࢆ㐩ᡂࡋࡓࠋࡲࡓ㸪ฟຊ ᐃ࡛ࡣ࡝ࡢⓎ᣺࡟࠾࠸࡚ࡶ㸪ᩘ :DWW ௨ୗ
࡛࠶ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓࠋ
࣭ప☢ሙ㡿ᇦ࡛ࡢࢪࣕ࢖ࣟࢺࣟࣥࡢືస᮲௳ࢆࡶࡕ࠸࡚㸪ࢸࣛ࣊ࣝࢶ㡿ᇦࡢ☢ሙᙉᗘ
࡟࡚☢ሙᤲᘬࡋ࡞ࡀࡽⓎ᣺ࢆ᥈⣴ࡋࡓࠋࡑࡢ⤖ᯝ㸪ᇶᮏἼⓎ᣺࣮ࣔࢻࡢ㛫ࡢ 7
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௜㏆࡟஧ḟ㧗ㄪἼⓎ᣺࡜⪃࠼ᚓࡿฟຊࢆほ ࡛ࡁࡓࠋࡇࡢฟຊࡣࣁ࢖ࣃࢫࣇ࢕ࣝࢱ࣮
ࢆ⏝࠸ࡓ ᐃ࡟࠾࠸࡚ࡶほ ࡛ࡁࡓࠋ☢ሙᙉᗘࢆ⪃࠼ࡿ࡜㸪ほ ࡉࢀࡓⓎ᣺ࡣ 7+]
ࢆ㉸࠼ࡿⓎ᣺࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ

ཧ⪃ᩥ⊩
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
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
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
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
ᅗ  7 ௨ୖࡢ☢ሙ㡿ᇦ࡟࠾ࡅࡿⓎ᣺ฟຊࡢ☢ሙᙉᗘ౫Ꮡᛶ
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